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METHOD FOR HIGH DEFINITION DIP TRANSFER PRINTING AND ARTICLE 

MADE ACCORDING TO METHOD 

Technical Field 

This invention generally relates to dip transfer printing, and more 
particularly, relates to high definition dip transfer printing. 

Background of the Invention 

Dip transfer printing is useful for applying decoration to three-dimensional 
articles as distinguished from flat surface printing with paper or film. Dip transfer 
printing includes printing an image with solvent based ink on a water soluble 
polymer film, floating the printed water soluble film on water to dissolve the water 
soluble film, liquefying the solvent based ink image floating on the water with a 
solvent activator and submerging an article in the water against the liquefied solvent 
based ink image to transfer the liquefied solvent based image to the surface of the 
article. Up to this point, images printed using dip transfer printing have been printed 
on water soluble polymer film using match color printing, which is the same method 
used to print fabric and wallpaper. In match color printing, each color needed for 
design is printed as a separate color to complete the desired image. For example, 
different tones of the same color are printed separately to complete the image. One 
color of green is printed for light green, another color of green is printed for dark 
green and different shades of browns and grays are printed separately to produce 
wood tones. 

Match color printing does not accurately reproduce photographic images or 
other images in which a high definition or high clarity are desired. Accordingly, 
there is a need for a method of printing high definition photographic-like images on 
three-dimensional articles such as with dip transfer printing. 
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Summary of the Invention 

This invention satisfies the above described need by providing a method for 
high definition printing on an article using dip transfer printing wherein an image is 
printed from a digital image file onto a water soluble polymer film with solvent 
based ink to form a printed water soluble film using four color processing printing. 
Desirably, the digital image file is suitable for printing a seamless repeating pattern. 
This method is capable of decorating a three-dimensional article with a high 
definition image such as a photographic image. For example, this method is 
particularly suitable for printing three-dimensional articles with a high definition 
camouflage pattern. The digital image file therefore can be a camouflage pattern. It 
should be understood, however, that this method can be used to apply any image to 
an article. 

More particularly, the method of this invention comprises providing a digital 
image file, four color process printing an image from the digital image file onto a 
water soluble polymer film with solvent based ink to form a printed water soluble 
film, placing the printed water soluble polymer film on water to at least partially 
dissolve the water soluble film, liquefying the water soluble base ink image floating 
on the water with a solvent activator, and submerging the article in the water against 
the liquefied solvent based ink image to transfer the liquefied solvent based ink 
image to a surface of the article. For example, the digital image file can be formed 
by taking a digitized image or digital photograph depicting a plurality of digital 
image elements and arranging the plurality of digital image elements with a 
computer to form an image suitable for printing a seamless pattern. Again, this 
method is particularly suitable for printing a three-dimensional article with a 
complex image such as a camouflage pattern. A camouflage pattern can be created 
as a digital image file by taking a digitized image or digital photograph depicting 
vegetation such as tree limbs and the like and arranging digital image elements of the 
digitized image or digital photograph depicting components of vegetation to form a 
seamless repeating camouflage pattern. 
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This invention also encompasses articles made according to the above 
described method. 

Other objects, features, and advantages will become apparent from reading 
the following detailed description and claims. 

Detailed Description of the Invention 

As summarized above, this invention encompasses a method for decorating 
articles with a high definition image using dip transfer printing techniques and the 
resulting decorated articles such as three-dimensional objects. Traditionally, dip 
transfer printing has been used to decorate three-dimensional articles which could 
not be printed with other types of printing normally used to print flat flexible 
materials like paper, film, and other sheet materials. As explained herein above, dip 
transfer printing includes printing an image onto a water soluble polymer film with 
solvent based ink to form a printed water soluble film, placing the printed water 
soluble film on water to at least partially dissolve the water soluble film, liquefying 
the solvent based ink image floating on the water with a solvent activator, and 
submerging the article in the water against the liquefying solvent based ink image to 
transfer the liquefied solvent based ink image to the surface of the three dimensional 
article. Conventionally, the image is printed on the water soluble polymer film using 
match color printing, which is also used for printing fabric and wallpaper. With 
match color printing, each color shade must be applied separately. Match color 
printing does not accurately reproduce photographic images. In contrast, this 
invention allows dip transfer printing of high definition images by providing a digital 
image file and printing an image from the digital image file using four color process 
printing. The digital image is printed onto a water soluble polymer film with solvent 
based ink to form a printed water soluble film using four color process printing. The 
resulting printed image retains the high definition look of the digital image and 
transfers well to the article using dip transfer printing. 
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This invention is particularly suitable for decorating articles with camouflage 
patterns and other complex images, but is capable of decorating articles with any 
pattern. 

For example, a digital image file including a digital image can be formed 
using digitized imagery or artwork. The digitized image or artwork can depict a 
plurality of digital image elements. These digital image elements are arranged using 
a computer to form an image suitable for printing a seamless repeating pattern. A 
camouflage pattern is created by taking one or more digitized images or digital 
photographs of vegetation or other suitable natural scenery, identifying and selecting 
digital image elements in the one or more photographs and arranging the plurality of 
image elements with a computer to form a seamless repeating camouflage pattern. 
The digital image elements for example, can be leaves, branches, twigs, tree trunks, 
and the like. 

Four color process printing accurately reproduces the digital image from the 
digital image file onto a water soluble film. Generally, four color process printing 
techniques are known. In four color process printing, four printing colors, yellow, 
magenta, cyan and black, are laid down separately, one after the other to faithfully 
produce almost any subject matter and achieve a photographic appearance to the 
final reproduction. With high definition printing, registration of the four images is 
desirably not greater than 0.006 inches and is more desirably not greater than 0.005 
inches. 

Suitable four color process printing techniques can be carried out using 
various conventional printing systems such as rotogravure, and the like. Suitable 
water soluble film substrates for printing include poly vinyl alcohol (PVA) film, 
although other water soluble films can be used. The polymer film desirably 
undergoes only a low degree of stretch during printing to allow for tight registration 
of the four color images resulting the high definition image. The particular type of 
film suitable for four color process printing will depend on factors such as the 
particular printing system used, the inks, and the desired rates of dip transfer 
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printing. Thus, the particular characteristics of the film may vary to some extent. In 
particular, the desired rate of water solubility of the film is controlled by controlling 
the hydrolysis rate and thickness of the film. 

Suitable inks for printing on the water soluble polymer film are solvent based 
and should be suitable for the particular printing system used such as rotogravure. In 
addition, the inks should retain color density, dry quickly, adhere to the water soluble 
polymer film, and easily rewet with solvent. 

The printed water soluble film can be used immediately for dip transfer 
printing, but can also be stored for shipment or later use. If stored, the printed water 
soluble film should be stored in a controlled humidity environment. 

As explained above, the basic dip transfer printing process is known. For 
example, Japanese Patent No. 58041 discloses a dip transfer printing process as do 
U.S. Patent Nos. 6,001,206; 6,070,636; and 5,196,400. A suitable dip transfer 
printing apparatus is disclosed in U.S. Patent Application Serial No. 09/569,645 
entitled "A Liquid Coating Applicator and Printing System With Ink Activator 
Sprayer" filed on July 25, 2000. The disclosure of this U.S. patent application is 
incorporated herein by reference in its entirety. 

Generally, a dip transfer printing system includes a water tank and an 
activator sprayer. The printed water soluble polymer film is placed on the surface of 
the water in the dip transfer tank such that the unprinted side of the water soluble 
film contacts the water and the solvent based ink image faces away from the water. 
The water in the dip transfer tank is preferably warmer than ambient temperature and 
softens and at least partially dissolves the water soluble film. The activator sprayer 
applies a solvent activator to the solvent based ink image floating on the water and 
liquefies the ink image. Suitable solvents vary depending on the particular inks used 
and include organic solvents such as xylene and other suitable solvents which are 
well known. 

Meanwhile, the article for decoration is prepared for dip transfer printing. 
Some articles can be primed with primer paint so that the solvent based ink image 
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transcribes to the article. Such primer is applied by any conventional means. The 
method of this invention is suitable for all types of three-dimensional articles which 
can be briefly wetted with water without damaging the article. The term three- 
dimensional article means objects which have substantial depth and are not thin, flat 
materials such as paper or film or other sheet-like materials. 

The prepared article is then submerged in the water in the dipping tank 
against the liquefied solvent based ink image to transfer the liquefied solvent based 
ink image to the surface of the article. Hydrostatic pressure of the water presses the 
liquefied solvent based ink image against the outer surface of the article thereby 
permitting the decoration to transfer to the article. The decorated article is then 
removed from the dipping tank and washed with warm water to remove any residual 
water soluble polymer film. The printed article is allowed to dry and then, 
optionally, can be coated with a finish such as varnish or lacquer. The resulting 
article is decorated with a high definition image of photographic quality. 

It should be understood that the foregoing relates to particular embodiments 
of the present invention and that numerous changes may be made therein without 
departing from the scope of the invention as defined by the following claims. 
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